MHHHUCTEPCTBO OBPA30OBAHMS H HAYKH PECITYBJIMKH JATECTAH
F'OCYJIAPCTBEHHOE BIOJUKETHOE YUPEXK/JEHUE PECITYBJIUKHU
JIATECTAH
«IEHTP HEINPEPBIBHOTI'O MOBBIMEHUSA TPO®ECCHOHAJIBHOTO
MACTEPCTBA IEJATOT'MYECKHX PABOTHHKOB»

«YTBEPKIAKD»
/0N, TupekTop
oavosa [.M.»

o
MBOVY «KyHKuHCKE}.{f&%ﬂ u

i " /7. jag,?;’{g HoBa A.P.
/ .ufi‘{f;';”
e ‘1*‘«!:1’;;*
Nl
‘~ ’~ ‘ TOUYKA \!pocm

PABOYAJ ITPOI'PAMMA

1O ®PHU3UKE

«IMpakruxkym no ¢pusuke B 10 u 11 kiaaccax ¢
HCNO0JIb30BAHHEM 000PY10BAHHUSA

«Touku pocra»



IHosicHuTEILHAA 3aIHCKA

AKmyanvHocmoy npozpammol

[IporpaMMa w#MeeT COLUMANbHYIO 3HAYMMOCTh JUISI Hamiero oOIIecCTBa.
PoccuiickoMy 0011ecTBY HYy>XHbBI 00pa3oBaHHbIC, HPABCTBEHHbIC, IMPEANPUUMYUBHIE
JIOJY, KOTOpPbIE MOTYT CaMOCTOSITEIbHO NPUHUMATh OTBETCTBEHHBIE pEIICHUS B
CUTyallMsIX BbIOOpA, MPOTHO3UPYS HUX BO3MOXHBIE TociencTBus. OaHa U3 3amay
o0pa3oBaHMsI Ha CETrOJHS — BOCIHUTAHHE B PEOEHKE CAMOCTOSITEIBHOW JIMYHOCTH.
JlanHass mporpaMMa CrHocoOCTBYET Pa3BUTHUIO Yy YYalIUXCAd CaMOCTOSITEIBHOTO
MBILUICHUS, (POPMUPYET YMEHHS MPHOOpPETaTh U MPUMEHSATh, MMOJYYCHHbIC 3HAHUSA Ha
npaktuke. Pazsutre u GopMupoBaHue BhIIICYKAa3aHHBIX KA4€CTB BO3MOXKHO Oyiarogapst
Pa3BUTHIO HAYYHO-IIO3HABATEIBLHOTO UHTEPECA BO BpEMs 3aHATHUH.

Kypc mnpeanazHayeH ydamuMmcs CTaplieid IIKOJbl €CTECTBEHHO-HAYYHOTO,
TEXHOJOTUYECKOTO0 WJIM YHUBEpPCAIbHOrO mpoduieil oOydeHUss U MOXKET ObITh, Kak
00s3aTeNIbHBIM ~ YYE€OHBIM TPEIMETOM 10 BBIOOPY ydYallerocss H3 KOMIIOHEHTa
o0Opa3oBaTenbHON OpraHu3aliy B BApUATUBHOM YacTH y4eOHOro IJ1aHa, TaK U KYpCcOM B
pamMKax BHEYPOUHOM NeATEIbHOCTH W/WIM JIOMOJHUTENbHOro oOpasoBanus. [locoOue
PEKOMEHyEeTCsl UCIIOJIb30BaTh JIJIsl IPOBEACHHUS SJIEKTUBHBIX KYPCOB.

Konuenuust coBpeMeHHOro oOpa3oBaHHs MOAPAa3yMEBAET, YTO YUHUTEIb
nepecTaér ObITh OCHOBHBIM UCTOYHMKOM HOBBIX 3HAHUM, a CTAHOBUTCS OPraHU3aTOPOM
NO3HABATENILHON  JIESITEIbHOCTH  y4yalluxcs, K KOTOPOM MOMXHO OTHECTH WU
UCCIIENOBATENBCKYIO IEATENBHOCTh. COBPEMEHHBIE SKCIIEPUMEHTAIBHBIE UCCIIEA0BAHUS
0 XUMUU YK€ TPYIAHO MPEACTaBUTh 0€3 UCIOIb30BaHUS HE TOJBKO aHAJIOTOBBIX, HO U
IUGPOBBIX  M3MEPUTENbHBIX MpuOopoB. B  @denepanbHOM  rocyaapcTBEHHOM
obOpazoBarensHoM cranaapte (PI'OC) mpommcano, 4TO OJHUM U3 YHUBEPCATBHBIX
y4eOHBIX ACUCTBUN, MPHUOOPETAEMBIX yUAITUMHUCS, TOJKHO CTaTh YMEHHE «ITPOBEICHUS
OMBITOB, MPOCTBIX 3KCHEPUMEHTANBHBIX HCCIEAOBAHUM, MNPAMBIX U KOCBEHHBIX
U3MEPEHUN C MCHOJIb30BAHUEM AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPUOOPOBY.
JIjist 3TOTO yuuTenb (PU3UKU MOKET BOCIOJIB30BAThCSl YUEOHBIM 000PYI0BaHUE HOBOTO
MOKOJICHUSI — LU(PPOBBIMU JTaOOPATOPHUSIMHU.

B cocraB mentpa «lllkonbubiii KBantopuym» mno ¢usuke Bxomar 0a3zoBas
(o0s13aTenbHAsA) YacTh W JONOJHUTENIbHOE 00opynoBaHue. ba3zoBas yacTh COCTOMUT U3
IU(POBBIX JATYUKOB M KOMIUIEKTOB COITYTCTBYIOIIMX 3JIEMEHTOB JUISI OIBITOB I10
MEXaHUKe, MOJIEKYJIApHON  (u3MKe, d3JeKTpoauHamuke u  ontuke.lludpossie
nabopaTopuu 1o (QU3MKE MPEACTaBIEHbl NAaTYMKAMH Il U3MEPEHUs U perucrpa\uuu
pazNMYHBIX ~TNapamMeTpoB, uHTepdelicamu cOOpa JJaHHBIX M MNPOrPaMMHBIM
o0ecrieyeHrneM, BU3yaIIM3UPYIOIIUM SKCIIEpUMEHTaIbHbIE TaHHbIE Ha dKpaHe. [Ipu sTom
DKCIEPUMEHT OCTa€rcsl TPAAMIMOHHO HATypHbIM, HO [IaHHbIE SKCIIEPUMEHTA
00pabaThIBAIOTCS W BBIBOJASTCS HA OSKpaH B peajbHOM MaciiTade BpeMEHW U B
parmoHaIbHOW Tpaduieckoil ¢opMe B BHUIE YHCICHHBIX 3HAYCHUW, JUATPaAMM,



rpadukoB U Tabnul. OCHOBHOE BHUMAaHHUE yUalUXCs MPU 3TOM COCPEAOTAauMBAETCs HE
Ha CcOOpKE M HACTpPOIlKe SKCIEPUMEHTAIbHON YCTaHOBKHM, a Ha MPOEKTHUPOBAHHUU
pa3IMYHBIX BApUAHTOB IIPOBEICHUS SKCIEPUMEHTA, HAKOTUICHUH JIaHHBIX, UX aHAIU3€ U
UHTEpHIpeTauuu, ((OpMyJIUPOBKE BHIBOJOB.

C ToukM 3peHUs HAyKH, SKCIEPUMEHT — 3TO HCCIENOBATEIbCKUN METO]
o0y4eHus1, KOTOPBIM MOJHUMAET MTO3HABATENIbHbIM HHTEpeC Ha 00jiee BRICOKHUI YPOBEHD,
YCWIMBAET MOTHBALMIO CAMOCTOSITEIBHOM NEATEIBHOCTH. MCClenoBaTenbCKuii METOR
ABJIIETCS yCJIOBHEM (OPMUPOBAHUS HHTEpeca, MOTPEOHOCTH B CaMOCTOSATEIbHOH,
TBOPYECKOU IEATEIIBHOCTH YUYaILUXCH.

HccenenoBarenbCkuid MPOLECC COCTOUT W3 HECKOJNBKHMX JTalloOB: pPa3JeleHue
CMECH BEIIECTB, BBIJCICHHE MOJIEKYJI ONPEACIEHHOIO CTPOEHUS, UX HUICHTU(PUKALUA U
U3y4YEeHHUE POJIH B META0OIU3ME.

3aHATUS. UHTETPUPYIOT TEOPETHUECKUE 3HAHMS, M NPAKTUYECKUE YMEHHUS, U
HaBBIKM YYalllUXCSl B €IMHOM IpOIECCE NEATEIBHOCTH Y4eOHO-UCCIIEN0BATENBCKOTO
XapakTepa.

[Tocobue conaepKUT METOAUYECKHMEe KOMMEHTApUU MO OpraHu3alMuU 3aHATHM
(ocoOeHHOCTH, CTPYKTYpa, COAepKaHUE, BUABI JEATEIbHOCTH, (OPMbI 3aHATUN U T. II.).
Ha 3ansTusix yuwanuecss pa3BHBAIOT aHAJUTUYECKHE CIIOCOOHOCTH NPHU MNPOBEIECHUU
IPAKTUYECKUX PadOT, YCTAaHABIMBAIOT MPUYUHHO-CIIEICTBEHHBIE CBSI3M NPHU U3YYEHUU
METOJI0B OMOXMMUH, Y3HAIOT O BO3MOKHOCTSIX MX MPUMEHEHHUS B MEAMIIMHE, MUIIEBON
IPOMBILUIEHHOCTH, (hapMalleBTHKE.

Ileneeas ayoumopusn

VYyammuecs 10 wm 11 xmaccoB 00mieoOpa3oBaTelbHBIX IIKOJ, KOTOPBIC
o0opynoBanbl «I1IKOIBHBIMU KBAHTOPUYMAMMI.

Lenv npozpammor

O3HAKOMUTH Yy4YalUXCsl C OMOXMMHEH Kak HayKOW HSKCIEepUMEHTAIbHOM,
coueralleid B cebe OpraHMYecKyro XUMHUI0 M Ouosoruto. Takxke JOaHHBIA Kypc
OMOKET C(POPMUPOBATH HABBIKA CAMOCTOSITENILHONU padOThl ¢ HU(PPOBBIMU JaTUUKAMHU,
OPOBEJCHUSI U3MEpeHMM U OOpaOOTKM  MOJyYEHHBIX u3MepeHuil. Pa3Buthb
NO3HaBaTENbHbI MHTEPEC M METalpeIMETHble KOMIIETCHIIMM OO0YyYaroluXcs depes
NPAaKTHYECKYIO I€ATEIbHOCTh; PACIIUPUTh, YIIYOUTh U 0000IINUTH 3HAHUS O CTPOEHUH,
CBOMCTBaX M (PYHKIHIX OHMOMOJIEKYJT; CPOPMHUPOBATH YCTOMUMBHIA HHTEpPEC K TMPO-
(eccuoHaNIbHOU NEATEIBLHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.



Ilnanupyemble pe3y/ibTAThI OCBOCHHUSA Y4eOHOr0 npeamera «Pu3znka» ¢
ONMHMCAHMEM YHUBEPCAJIbHBIX Y4eOHBIX JeHCTBH, JOCTUTAeMbIX 00yYAKIINMHUCH

JIn4HOCTHBIE pe3yJIbTaThI

JIMYHOCTHBIMU ~ pe3ynbTaTaMu u3yueHus npeamera «DPusukay SBISIOTCS
CJIeIyIOIUE YMEHUS:

1) oco3HaBaTh EAMHCTBO M IEIIOCTHOCTh OKPYKAIOIIETO MHUPA, BO3SMOXXHOCTH €T0
MO3HABAaEMOCTH U OOBSCHUMOCTH Ha OCHOBE JOCTHKEHMI Hayku. IllocremneHHO
BBICTpanBaTh COOCTBEHHOE IEJI0CTHOE MUPOBO33PEHHE:!

* BbIpa0aThIBaTh CBOM COOCTBCHHBIC OTBETHI HA OCHOBHBIEC )KH3HEHHBIE BOMIPOCHI,
KOTOPBIE CTaBUT JIMYHBIN KU3HEHHBIN OMBIT;

* YYUTHCSA MPU3HABATH MPOTUBOPEUUBOCTh M HE3aBEPIIEHHOCTh CBOMX B3IJISIIOB
Ha MHp, BO3MOKHOCTb UX U3MEHEHMUS;

* YYUTBCS MCIOJIb30BaTh CBOU B3IVISABI HA MHUP JJIs1 OOBSICHEHMS Pa3iIMYHbIX
CUTYyalluH, pelIeHUs BOZHUKAIOMINX MPOOJIeM U U3BJICUCHUS )KU3HEHHBIX YPOKOB;

2) oco3HaBaTh CBOM HMHTEPECHI, HAXOAWUTh M HM3y4aTh B y4EOHUKAX 1O pPa3HBIM
npeaMeTaM MaTepual, UMEIOIIUN OTHOIIIEHHE K CBOMM HHTepecaM. Vcrnoiap3oBaTh cBOU
UHTEpeChl Ui  BbIOOpa  WMHAUBUAYaJdbHOW  0Opa3oBaTENbHOM  TPAeKTOPHH,
NOTEHIMAIbHOW  Oyaymied mnpodeccud H  COOTBETCTBYIOIIETO  MPO(UIBLHOTO
o0pa3oBaHus;

3) mpuoOpeTaTh OMBIT YYACTHSI B JIeNIaX, IPUHOCSIINX TOJIb3Y JFOISIM;

4) oleHWBaTh JKU3HCHHBIC CUTYallMM C TOYKH 3pEHHUS Oe30macHOro ooOpasa
KU3HU U COXPAHEHHUS 370POBbS. YUHUTHCS BbIOMpATh CTWUJIb MOBEACHUS, MPUBBIYKH,
oOecrieunBaroIire 0e30MacHbIil 00pa3 JKU3HU U COXPAHEHHUE CBOETO 3/I0POBbs, a TAKkKe
OJIM3KHUX JIIOEH U OKPYKAIOIIHX;

5) oLleHMBATh SKOJIOTHYECKHI PUCK B3aMMOOTHOILICHHW YEIIOBEKA M MPUPOJIBL.
®opMHUpOBaTh 3KOJOTUYECKOE MBILIUICHUE: YMEHHUE OLIEHHWBATh CBOIO NIEATEIBHOCTH U
HOCTYMKHU APYTUX JIIOJEH C TOUKH 3PEHUsI COXPAHEHUS OKPY KaIOLIeil cpebl.

MertanpeameTHble pe3yabTaThl

MeTanpeIMETHBIMA PE3yJIbTaTaMH M3ydeHUs Tmpeamera «Dusnkay sBISICTCS
dbopmupoBanue YVY/I.

PeryasituBunie YY /1

* CaMocCTOATENIbHO OOHApYXHBaTh U (POPMYJIUPOBATH MPOOJIEMY B KJIACCHOW U
WHIMBUAYaJIbHONU YUEOHOU NEsITEIHLHOCTH.

* BeiBurath BepcuM pEmICHHS MPOOJIEMbI, OCO3HABAaTh KOHEYHBIA PE3yJbTarT,
BBIOWPATH W3 MPEIOKEHHBIX CPEACTB M HCKATh CAMOCTOSITEIIBHO CPEICTBA TOCTHKCHUS
LEIIN.

* CocTaBisaTh (MHAUBUAYAJIHHO WK B TPYIIE) TUIAH PEUICHUS TPOOIEMBI.

* Paboras 1o npeaioKeHHOMY M (MJIM) CaMOCTOSITENIBHO COCTaBIEHHOMY IUIaHY,
UCII0JIb30BaTh Hapsily C OCHOBHBIMU CPEICTBAMHU M JIONOJHHUTEIbHBIE: CIPABOYHYIO
JAUTEPATYpY, pru3ndeckue nprudopsl, KOMIBIOTED.

* [ImannpoBaTh CBOIO UHJMBUIYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

* PaboTaTh M0 CAaMOCTOSTETFHO COCTaBICHHOMY IJIaHY, CBEPSASACH C HUM H IIEIBIO
4



NCATCIBbHOCTH, WCIPaBisAs OIMMOKH, HCIOIb3ysSd CaMOCTOSTEIIBHO I10J00paHHbBIC
CpeJICTBa.

e CamoOCTOATENBHO OCO3HAaBAaTh NPUYMHBI CBOETO YyCIIEXa WM HEycCllexa u
HAXOJUTh CIIOCOOBI BBIXO/IA U3 CUTYallUU HEeycexa.

* VYMerb OLEHUBATh CTENEHb YCIEIMIHOCTA CBOEM  WHIWBUIYaJIbHOU
00pa3oBaTenbHOM NESITEILHOCTH.

* JlaBaTh OLICHKY CBOMM JIMYHOCTHBIM KaueCTBaM M uYepTaM XapakTepa («KakoB
s»), ONpPENEATh HAIIPABICHUsI CBOETO PA3BUTHSI («KAKUM 51 XOUY CTaThy», «4TO MHE IS
ATOTO HAJIO CACIAThY).

ITo3naBaTeabHbIE YY ]|

* AHanu3upoBaTh, CpaBHUBATh, KiacCU(PUIMPOBATH U 0000UIaTh U3yUYEHHBIC
HOHATHS.

* CTpouTh JIOTUYHOE PACCYXKICHUE, BKIIOYAIOIIEE YCTAHOBICHUE MNPUYMHHO-
CIIEICTBEHHBIX CBSI3EH.

* [IpencraBnsate nHGOpPMAIUIO B BUAEC KOHCIIEKTOB, TAOJIUII, CXEM, TPAPHUKOB.

* [IpeoOpazoBbiBaTh HH(POpPMAIIMIO W3 OJHOTO BUJA B JIPYyroil M BHIOWPATH
ynoOHyt0 i cedst popmy pukcanuu v mpeacTaBiIeHUs HHOOPMALINH.

e Hcnonn3oBaTh pPas3JIMYHbIC BUIAbI YTCHHA (I/ISy‘IaI-OHICC, IMpOCMOTPOBOC,
O3HAKOMUTCIIBHOC, HOI/ICKOBOC), HpI/IéMBI ClIylaiaHus.

e CamoMy co37aBaTh WCTOYHUKH WH(POPMAIMHM PAa3HOTO THUMA W JUIsl Pa3HBIX
ayIUTOPHA, COOJTFOIATh MpaBmUiia HH(HOPMAITMOHHON OE30MTaCHOCTH.

* YMeTh UCIOJIb30BaTh KOMITBIOTCPHBIC 1 KOMMYHHUKAITUOHHBIC TCXHOJIOTUHU KaK
HHCTPYMCHT AJIA JOCTHUIKCHUA CBOUX ueneﬁ.

* YMeTh BBIOMpATh aJIcKBaTHBIC 3ajJade MPOrpaMMHO-aNIapaTHbIe CPEICTBA U
CEPBUCHL.

Ipeamernnie YY |

[Tpu oOyuenun ¢usnke AEATEIHLHOCT, CBA3AHHAS C MPOBEACHUEM (PU3UUECKOTO
IKCHEPUMEHTa, OKa3bIBAaeTCsl KOMIUIEKCHOM. OHa BKJtoyaeT B ceOs psJi 3TalloB:
IUTAHUPOBAHUE, MOJIETUPOBAHUE, BBIABMKEHUE THUIIOTE3, HaOMI0JIeHHe, MNoa00p
npubOpOB U MOCTPOEHHE YCTaHOBOK, HM3MEpeHHe, IpeJCcTaBlieHne M 00001eHue
pe3ynbTaToB. J[7Is OCBOEHUS yKa3aHHBIX ATAallOB MPUMEHSETCS JKCIEPUMEHTATbHBIN
METOJ] M3y4eHUsl (PU3MUECKUX SIBICHUN U TIPOIIECCOB.

[Ipu moarotoBke ywammxcs 11 kmacca k cmaue EI'D mo ¢wusuke cuemyer
chopMHUpOBaTh Y HUX yMEHHUE DEIIaTh 3KCIEPUMEHTAIbHBIC 337aun. B mporecce mx
BBITIOJTHEHUSI MOXXHO TIOBTOPUTH 3HAYUTEIBHBIA OO0BEM MPONACHHOTO y4eOHOTO
MaTepuaia.

HpHMep OKCIICPUMCHTAJIbHOI'O 3a1aHHA

3akpenute k€100 B IITATUBE M YCTAHOBHUTE HAKIOH *EMo0a TakuM 00pa3om,
YTOOBI IIAPUK MIPOXOANI BCIO JUIMHY kEnooda.

Hcnonb3ys umerolive 3HaHus, ONpEeNIUTe: a) YCKOPEHHEe Mapuka; 0) CKOpoCTh
HIapukKa B KOHIE kEnoba.



YKaxurte, Kak U3MEHSIOTCS Clenytone (GU3ndecKue BeIMYUHbI TPU JIBHKCHUH
IIapuka BBEpX 1o k€mo0y: a) CKOpOCTh; 0) YCKOpEHUe; B) MOTCHIIMAIbHAS SHEPTHS; T)
UMITYJIbC; J1) KUHETUYECKasi SHEPrusl; €) IMOJHas MEXaHUYecKas dHEprusi B peajabHbIX
yCIOBUSIX (C y4€TOM TpEHHUS); K) MOJIHAsT MEXaHUYeCKas SHEpPrusi B UJCaTbHBIX
yclIoBHUsX (0€3 yuéra TpeHHs!).

Pemienue skcriepuMeHTaNbHBIX 3a7ad (QOPMHUPYET Y Yyyalluxcs CIeAyIoIIne
YMEHUSL:

¢ IIPOBOJUTDH H36J’IIOI[€HI/I$I N OIIMCHIBATDH UX,

¢ 3aJaBaTb BOIIPOCbI M HAXOAWUTb OTBETbI Ha HHUX OIBITHBIM HYTéM, T. €.
IIJIAHUPOBATH BBIITOJIHCHHUC HpOCTCfIHIHX OIIBITOB,

* IPOBOAUTH MPSAMbIC U3MEPEHUSI MPHU MOMOIIM HAUOOJEE YACTO HCIOIb3YEMbIX
npuOopoB;

* IPEJICTABJISATh PE3YJIbTAaThl U3MEPEHUN B BUIE TAOJIHII;

* J1eN1aTh BBIBOJIBI HA OCHOBE HAOJIIOICHHI;

¢ HaXOOUTh HpOCTGﬁIHPIG 3dKOHOMCPHOCTHU B IMPOTCKAHUH SIBICHUM M OCO3HAHHO
HCIIOJb30BaTh HX B HOBCGI[HCBHOﬁ KHN3HHU, CO6J'II-OI[8,SI Pa3yMHBIC IIpaBUJIa TCXHHUKH
0e30I1acHOCTH U IMPOTrHO3UPYA IMOCIICACTBUA HCIIPABUJIbHBIX ﬂCﬁCTBHﬁ.

Bremonnenne mabopaTopHbIX paboT (HHU3HUECKOro MpakTUKyMa JOJKHO OBITH
CBSI3aHO C OpraHM3alyed CaMOCTOSITEJIbHOM M TBOPYECKOM IEATEIIBHOCTH YYaIIUXCS.
Bo3MOXHBIN BapHaHT WHAUBUAYATU3ALMU PabOThl — 3TO MOJ0OpP HECTAHAAPTHBIX
3aJJaHuil TBOPYECKOIO XapakTepa, HaIpUMep IIOCTAaHOBKA HOBOM JabOpaTOpHOM
paboTbl. OpUTHHATBHOCTH TAKOTO 33JaHUs 3aKJII0YAETCS B TOM, YTO yYalllUHCS MEPBbIM
COBEpUIAET OINpeAeIEHHbIE IEUCTBUS MO BBIIOJHEHUIO J1abOopaTOpHBIA pabotsl. Ilpu
ATOM PE3YJIbTAT €r0 SKCIEPUMEHTAIBHOMN IE€ATEIBHOCTH NIEPBOHAYATIBbHO HEU3BECTEH HU
€My, HU YUUTEIIIO.

DakTUYECKH 31ECh MPOBEPSIETCS HE CTOJIBKO 3HAHHWE KAKOro-ITM00 (PU3NYECKOro
3aKOHA, SIBJIEHUS WM IPOIIECCa, CKOJBKO CIIOCOOHOCTh YYallerocss K MOCTaHOBKE WU
BBINIOJIHEHUIO (DU3UYECKOT0 dKcepuMenTa. [IpoBens ceprro HeOOXOAMMBIX U3MEPEHUIN
Y BBIYMCIICHHUM, OH OLICHMBAET NOTPEIIHOCTM M3MEPEHHUM M, €CIU OHU HENOIYCTHUMO
BEJIMKH, HAXOJIUT OCHOBHBIE HCTOUHHUKH OLIMOOK U MPOOYET UX YCTPAHUTh.

JpyruM yyammMmcs Kiaacca MOXHO TNPENJIONKUTh WHIUBUAYAJIbHBIE 3aJaHUS
UCCIIEIOBATEILCKOTO XapakTepa, B XOJE BBINOJHEHHUS KOTOPHIX OHM IMOJy4ar
BO3MOKHOCTh OTKPBITh HOBBIC, HEU3BECTHHIE 3aKOHOMEPHOCTHM WIIM JaXKe€ CO3/aTh
nzo0perenne. CaMOCTOSTENBHOE OTKPBITUE M3BECTHOIO B (DU3MKE 3aKOHA WJIHU
«M300peTeHue» crocoda u3MepeHus: PU3NUYECKON BEIMUYUHBI SIBISETCS OOBEKTUBHBIM
JIOKA3aTeNIbCTBOM CIIOCOOHOCTH YYAIllUXCS K CaMOCTOATEIbHOMY TBOpPYECTBY. B
pe3yJibTare TakOW JEATENbHOCTU Yy HUX (OPMUPYETCS YBEPEHHOCTb B CBOUX
WHTEJJIEKTYaJIbHBIX CITIOCOOHOCTSIX.

B mpomecce 3KCIIEPUMEHTAIBLHOTO HCCIENOBAHUS (PU3UUECKUX  SBJICHHM
(mporieccoB) u 0OOOIICHUS TTOTYICHHBIX PE3YyJIbTATOB yUaITUecs JOKHBI HAYIUTHCS:

* yCTaHaBIWBaTh (YHKIHOHAIBHYIO CBSI3b M B3aUMO3aBHCHUMOCTH SIBJICHUN
(mporeccoB);



* MOJICJTUPOBATH SIBICHHUS (TPOIIECCHI);

* BBIJIBUIaTh TMIOTE3bI, IKCIIEPUMEHTAIBHO MTPOBEPATh UX U UHTEPIIPETUPOBATH
NIOJIyYEHHBIE PE3YIIbTATHI;

* m3yuyaTh (U3HYECKUE 3aKOHBI W TEOPUH, YCTAHABIMBATH TPAHUIIBI HX
PUMEHHUMOCTH.

Kommynukatusabie YV /|

* OTcTamBas CBOIO TOYKY 3pPEHUS, MPHUBOJUTH apTYMEHTHI M MOJTBEPKAATh HX
dakramu.

* YMeTh B JUCKYCCHUHU BBIJBUraTh KOHTPAPTYMEHTHI, NepeppazupoBaTh CBOIO
MBICIIb (BJIaZIEHUE MEXAHU3MOM IKBHBAJICHTHBIX 3aMEH).

* VUuTbCS KPUTUYHO OTHOCUTHCA K CBOEMY MHEHHUIO, YMETh IPU3HABAThH
OIMMOOYHOCTH CBOETO MHEHHUS U €70 KOPPEKTUPOBATH.

e Pa3znuyaTth B NUMCBMEHHOM UM YCTHOM peYd MHEHHE (TOUKY 3pEHHS),
JI0OKa3aTeIbCTBA (ApryMEHTHI, ()aKThl), TUTIOTE3bl, aKCHOMBI, TCOPHUH.

* YMeTh B3IVIIHYTh Ha CUTYyallUIO C UHOM IMO3NIHH U AOTIOBAPUBATLCA C JTIOAbMU,
IMPpUACPIKUBAIOINIUXCA MHBIX TOUYCK 3PCHUA.

[IpenmeTHbIE pe3ynbTaThI
BrinyckHUK HayyuTcs:

* JIEMOHCTPHpPOBaTh Ha MpUMEpax pojib U MecTo (U3UKK B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MHUpa, B pAa3sBUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOI'MH, B IPAKTUYECKON JIEATEIBHOCTH JIHOJIEU;

* JIEMOHCTPUPOBATh Ha MPUMEpaxX B3aUMOCBSI3b MEXIy (U3UKONW U JIPYTUMU
€CTECTBECHHBIMU HAyKAMU;

¢ YCTAaHABJIMBATL B3aMMOCBA3b CCTCCTBCHHO-HAYYHBIX SIBICHUU U IIPUMCHSATDH
OCHOBHBIC (I)I/I?)I/I‘ICCKI/IG MOACIIN IJIsI UX OIMMCAaHUS U O6’I>$ICH€HI/I}I;

* WCIMOJB30BaTh HHQPOPMANUIO (HU3UIECKOTO COACPKAHUS TIPU PEIICHUN
y4eOHBIX, MPAKTUYECKUX, MPOEKTHBIX U HCCIEAOBATENIbCKUX 3a7a4, HHTErpUpPYS
MH(OpMALINIO U3 PA3TUYHBIX HCTOYHUKOB U KPUTUUECKHU €€ OIIEHUBAS;

* pa3nuyaTh U YMETh MCIOJb30BaTh B YU€OHO-UCCIEI0BATEIbCKON JEATENHbHOCTH
METOJIbl HAY4YHOTO IO3HAaHMs (HAONIOJCHHE, OMHCAaHUE, W3MEPEHHE, IKCIIEPUMEHT,
BBIJIBUKEHUE TUTIOTE3BI, MOJICTTUPOBAHKE U JIP.) U (hOPMBI HAYYHOTO MO3HAHUS ((aKTHhI,
3aKOHBI, TEOPUH ), JEMOHCTPUPYS HA TPUMEPAX UX POJIb U MECTO B HAYYHOM MO3HAHUM;

* IIPOBOJUTH MpPSIMbIE U KOCBEHHBbIC M3MEHEHUs (PU3UUYECKUX BEIUYUH, BHIOMpas
U3MEPUTENBHBIE TPUOOPHI ¢ Y4ETOM HEOOXOIMMOM TOUHOCTH U3MEPEHUH, TIJIaHUPOBATh
XOJ UM3MEPEHMH, TOJydaTh 3HAYCHHE HU3MEpPAEMOM BEJIMYMHBI U  OILICHUBATh
OTHOCUTEJIbHYIO TOTPEIIHOCTD IO 33JJaHHBIM (opMyIIam;

* MPOBOJUTH HCCIEAOBAHUS 3aBHUCHUMOCTEH MEXIy (PU3HMUECKMMH BETUYMHAMU:
IIPOBOJIMTH U3MEPEHMS U OIPEIENATh HA OCHOBE MCCIIEIOBAHUS 3HAYCHUE ITAPAMETPOB,
XapaKTepU3yOIUX JaHHYK 3aBUCUMOCTb MEXIy BEIMYMHAMHU, M J€JaTh BBIBOJ C
Y4ETOM HOTPENIHOCTH U3MEPEHUM;

¢ HUCIIOJB30BAaTh AJIA OIMMCAHHA XapaKTCpa HNPOTCKAHMA (1)I/I3I/I"I€CKI/IX IMponucCcCoB
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(1)I/I3I/ILIGCKI/I€ BCJIMYHUHBI 1 ACMOHCTPHUPOBATL B3daUMOCBA3b MCKIY HUMU,

* HCMOJB30BATh ISl ONMMCAHMS XapakTepa MPOTEKAHHsS (PU3NYECKHX IMPOLIECCOB
(u3HUecKre 3aKOHbI C YYETOM IpaHul] UX IPUMEHUMOCTH;

* pemath KaueCTBEHHbIE 337a4d (B TOM YHUCJIE U MEXKIIPEAMETHOTO XapaKTepa):
UCTIONIb3Ysl MOJeN, (U3MYecKne BEJIMYMHBI W 3aKOHBI, BBICTPAWBATH JIOTHYECKHU
BEPHYIO IIEMOYKY OOBSICHEHUS (IOKa3aTeahCTBA) MPEMIOKEHHOTO B 3ajadye Mpolecca
(sIBIIEHUA);

* pemarh pacu€THbIE 33/1a4 C SBHO 33JaHHOM (PU3MYECKON MOJEIbIO: Ha OCHOBE
aHaiM3a YCJIOBHMS 3a/1aud BBIIETATh (PU3UYECKYIO MOJENb, HAXOAUTHh (HU3UUYECKUE
BEJIMYMHBI M 3aKOHBI, HEOOXOJAMMBIE M JIOCTATOUHbIC JUIsI €€ PEIIeHHs, MPOBOJIUTH
pacy€Thl U IPOBEPATH MOTYUYEHHBIN pe3ybTaT;

® YUYMTBIBATH TIpPaHUIbl IMNPUMCHCHUA H3YUYCHHBIX CI)I/IBI/I‘-ICCKI/IX MOI[CJICP'I Inpr
PECUICHUH (1)I/I3I/I‘-I€CKI/IX U MCKIIPCAMCETHBIX 3a1a4,

* HCMOJB30BaTh MH(OpPMAIMIO U MPUMEHATh 3HAHMUS O MPUHIMNAX PAOOTHI U
OCHOBHBIX XapaKTEPUCTUKAX H3YUYEHHBIX MAaIIMH, NPUOOPOB U JAPYTUX TEXHUYECKUX
YCTPOMCTB JJisi pEIICHUs] NMPAKTUYECKUX, Y4eOHO-UCCIENOBATENBbCKUX M MPOEKTHBIX
3azay;

* UCIOJIb30BaTh 3HaHUS O (PU3MUECKUX OOBEKTaX U MPOLECcCax B MOBCEIHEBHOM
KU3HM Juisl  oOecriedeHHs] O€30MacHOCTH TMpu  o0palleHud ¢ nOpudopamMu U
TEXHUYECKUMHU YCTPOMCTBaAMH, [JIsi COXPAHEHMs 3JI0POBbS U COOJIOJEHUS HOPM
AKOJIOTMYECKOTO TOBEJICHHUS B OKpPYXAaWIIEH cpelne, Mg MNPUHATUS PEIICHUN B
MOBCEIHEBHOM KU3HH.

BBIHyCKHI/IK IMOJYYHUT BO3MOKHOCTb HAYUUTBCA:

* IOHUMATh U OOBSCHATD IEJIOCTHOCTh (DU3UUECKON TEOPUH, PA3INYaTh TPAHUIIBI
e€ IPUMEHUMOCTH U MECTO B PsIy APYTUX (HU3NUECKUX TEOPUH;

* BIAJETh MPUEMAMHU TOCTPOCHHSI TECOPETHUECKUX JOKA3aTEIbCTB MPOTEKAHUS
(bU3UYECKUX SBJICHUM U MPOIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUYECKUX BHIBOJOB U
JI0OKA3aTeIbCTB;

* XapaKTEepHU30BaTh CUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJArarOlIMMHA HAYYHBIMU
MOHATUSIMHU: TIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, IOJi€), ABWKECHHUE, CHUJIA,
SHEPTUS;

¢ BBIABUI'aTh TUIIOTC3bI HA OCHOBEC 3HAHNA OCHOBOIIOJIArarOIInuX 3aKOHOB,
¢ CaMOCTOATCIIbHO INIAaHUPOBATH U ITPOBOIUTD CI)I/IBI/ILIeCKI/Ie 9KCIICPUMCHTHI,

* XapaKTEepPU30BaTh TJ00ATBHBIE MPOOJIEMBI, CTOSIIME IEpPe] YEIOBEUSCTBOM:
YHEPTEeTUYECKHUE, CHIPHEBBIC, DKOJIOTHYCCKHE, — W POJIb (PU3HKH B PEIICHUH JTHX
npooiem;

* pemaTh NPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIC U pacuéTHhIC (PU3nUYecKue
3a/1auu ¢ BHIOOPOM (PU3MYECKON MOEIH, UCTIOIBh3YSl HECKOJIbKO (PU3MUECKHX 3aKOHOB
Wi (popMyJ, CBS3BIBAIONINX W3BECTHBICE (U3UYECKHME BEIUYMHBI, B KOHTEKCTE
MEKIPEAMETHBIX CBS3EH;

* OOBACHATH IMIPUHIIUIIBI pa6OTBI N  XapaKTCPUCTUKU HU3YUYCHHBIX MAllHH,
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pruOOPOB U TEXHUYECKUX YCTPOUCTB;

* OOBACHATH YCIOBUS NPUMEHEHUS (PUINYECKUX MOJENEeH NpH PpPELICHUU
¢u3nueckux 3ajad, HAXOJAUTh aJEKBATHYIO MPEIJIOKEHHON 3amade (PU3HUECKYIO
MOJIeNb, pa3peniaTh Npo0IeMy Kak Ha OCHOBE UMEIOIIUXCSl 3HAaHUH, TaK U TIPU TOMOIIA
METOJI0B OIICHKH.

Conep:kanue Kypca
10 KVIACC

Pa3znen 1. MEXAHUKA (26 q)

Kakoe nBwkeHME Ha3bIBa€TCAd pPaBHOYCKOpEeHHbIM? Kak u3MeHseTcs CKOPOCTb
OPSMOJIMHEMHOTO PaBHOYCKOPEHHOTo JBMWXEeHMA? Kak mnpeacTtaBuTh rpapuuecku
PaBHOYCKOPEHHOE MpsIMOJIMHENHOE IBMkeHHe? JlefcTBUEM KakuX Cuil OOBACHSAETCS
XapakTep [BWKEHHs IIOJBEHICHHOTO Ha HUTH Mmapuka? OT 4Yero 3aBUCUT €ro
LEHTpOCTpeMUTENbHOE ycKkopeHue? KakoBa npupona cun tpenus? Kakue cyniecTByroT
CrocoObl yMEHbIIIEHUsI U yBenuueHus TpeHus? Kakue Buabl TpeHus: Bam u3BectHbl? OT
KaKuX BEJIMYMH 3aBUCAT pa3jM4Hble BUABI CUJI TpeHHs? YTO Takoe MUMIYJbC Telaa U
UMITyJIbC CWibl? B 4éM pa3nuuue BHEIIHUX M BHYTPEHHHMX CHJI, JCHCTBYIOIIMX B
cucteme Ten? B uém 3akiroyaeTcs 3aKOH COXpaHeHHs umnyJbca? Kak mpuMeHUTh ero
JUTSl OTIMCAHUS PEAKTUBHOTO JIBHXKEHHUS?

Paznen 2. MOJIEKYJISIPHASI ®U3UKA. TEPMOJAUHAMMUMKA (17 1)

Kakune mapaMeTpbl ONMCBIBAIOT COCTOSIHUE MEaIbHOrO ra3za? YroTakoe yHUBEpCaIbHas
razoBas nocrtosiHHas ?Kak 3anuceiBaercsa ypasHeHue Menzaeneesa — Knaitnepona?dro
Takoe razoBble 3akoHbl? Kakoif mnponecc Ha3bIBaeTcs: a) M30TEPMHUUECKHM; O)
U30XOpHBIM; B) K300apHbIM? Kak mHpoBepUTh HAa ONBITE BBIOJIHEHUE 3akoHa ['eil-
Jroccaka? Kakoil map Ha3plBalOT HAChIIEHHBIM? UYTO Takoe JIMHAMHYECKOE
paBHOBecue? Ilpu Kkakux yCIOBHAX BO3MOXKEH Ipouecc KumeHua? Yro Takoe
abcoyIoTHast M1 OTHOCUTENbHAs BlaxHOCTh Bo3nyxa? Kak paboraer mcuxpomerp? Uto
u3ydaeT tepmoanHamuka? YTo Takoe BHYTpPEHHsA sHeprus tena? Yem ompenensercs
BHYTPEHHSISI 3HEprus HjaeanpHoro rasza? UYro mnoHMMaroT noj paboTtoid B
TEPMOJUHAMHUKE?

Pasnea3. DJEKTPOIMHAMMEKA (25 4)

Uro Ha3bIBAIOT BOJIBT-AaMIIEPHOM  XapaKTEpUCTUKOM mpoBogHuka? Yto Takoe
anekTpuueckoe conpotuBieHue? OT KaKWX BEJIMYUH OHO 3aBUCUT? UTO yTBEpKAaeT
3akoH Oma i yyactka nenu? Kak Ha OmnbITeé IpOBEpUTH OCHOBHBIE 3aKOHOMEPHOCTH
IIOCJIEIOBATENBHOTO W IAPAJUICIbBHOTO COEAUHEHHsI PE3UCTOPOB M CIPABEIIIMBOCTD
dopmyn nns  pacuéra OSKBUBAJICHTHOTO compoTuBieHua? Yrto Takoe padorta
aNeKTpudeckoro Toka? Kak paccuurars MOIIHOCTb TOKA?

Uro yrBepxknmaer 3akoH Jxoyns — Jlenna?Kak Ha mpakTUKE ONPENENIUTh 3HAYECHUE
OJIC ncroynuka Toka? MOXHO M KOCBEHHBIMU MU3MEPEHUSMHU OIPEIEIUTh 3HAYCHHE
BHYTPEHHETO CONPOTHUBIICHUS NUCTOYHUKA TOKa?
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11 KIIACC

Pasnen 1. DJIEKTPOIUHAMMKA (20 )

Kax o0bsicHUTh B3anMOJIeiCTBHE MMPOBOJIHUKOB ¢ TOKOM? UTO Takoe MarHuTHOE ToJie?
KaxkoBsl ero xapakrepuctuku? Uto Takoe MarHuTHast MHAYKIUA? [Ipu Kakux ycloBHsX
B 3aMKHYTOM IPOBOJITHUKE BOZHUKAET MHAYKIMOHHBINA TOK?

Paznen 2. KOJIEBAHUS U BOJIHBI (20 4)

Yto Ha3bIBAIOT MeXaHWYeCKUMHU KosieOanusmu? Kakue BUAbI KojeOaHUN ObBIBArOT?
KakoBbl ycioBus nx Bo3HUMKHOBeHUs? UTo Takoe masTHUK? Kak omnucarh ABUMIKEHHE
MareMaTu4yeckoro MasTHuka? Kak ompeaenuTs BeIWYUHY YCKOPEHHS CBOOOIHOIO
najgeHuss TP TOMOIIM HHUTSHOTO MasTHHKA? YTO Ha3bpIBalOT TEPEMEHHBIM
IJIEKTPUUECKUM TOKOM M KAKOBBI YCJIOBHUS €T0 CYIIIECTBOBAHHMS ?

Kak maTemMaTtnuecku omucath BBIHYKICHHBIC JJICKTpUUYECKHE Kojebanus? UTo Takoe
aKTUBHOE COIpOoTHBIEHKE 1enu? Kak onpeaeanTs 3Ha4eHUs CUJIbl TOKA, HAMPSHKEHUS 1
MOIITHOCTH B IIENHU MepeMeHHOro Toka? KakoBbl yCI0BUS BO3HUKHOBEHHUSI pE30HAHCA B
ANEKTPUUECKOM KoJyiebaTenbHOM KOHType? Kakum 00pa3oM sBICHHE SIEKTPUUCCKOTO
PE30HaHCa UCIIONb3YETCS?

Kakune wMaremaTuyeckue ypaBHEHHUSI OINHUCBHIBAIOT BBIHYXKJIEHHBIE DJICKTPUYECKUE
koneOanua? KakumMu mnpeumylinecTBaMu 00J1alaeT MEPEMEHHBIH TOK B CPaBHEHUU C
nocTosiHHBIM? Kak mpoucXoauT TeHepUpOoBaHUE MEPEMEHHOIO JJEKTPUUECKOTO TOKa?
Jlns dero mpeaHasHadyeHbl TpaHcpopmaTopbl? B uém 3akimrodaeTcs NPUHIMI X
enucTBUd?

Paznea 3. OIITUKA (16 1)

Kak ompemenuTs ONBITHBIM TYyTEM  BEIWYHHY OTHOCHUTEIBHOTO  TIOKA3aTels
nperomiieHus crekina? Kak onpenenuTs ONMbITHBIM MyTEM BETUIMHBI ONITHYECKON CHITBI
muH3bI?  Kakwe CymecTBYIOT METOAbl  ompeneiieHuss (OKYCHOTO  PacCTOSHUS
cobuparonient TuH3b1?

Y4yeOHO-TeMaTHUYeCKoe MJIAHMPOBAHNE

10 kJacc
Ne | HazBaHnue TeMbl KonuuectBo
4acoB
1. | Pazgen 1. MEXAHUKA 26
2. | Pazgen 2. MOJIEKVJISIPHASI ®U3UKA. TEPMOJWMHAMUKA 17
3. | Paznmen 3. ODJIEKTPOJIMHAMUNKA 25
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| Beero | 68

11 knace
Ne i/t | Ha3Banue TeMbl KonuuecTBo
JacoB

1. Paznmen 1. OJIEKTPO/IMHAMUKA 20
2. Pazgen 2. KOJIEFAHWSA U BOJIHBI 20
3. Pasznen 3. OIITUKA 16
8. Paznen 4 IIOBTOPEHUE 8

Bcero 64

DopMbI KOHTPOJIS
B noco6uu npeiararotrcst mpuMepHbIE BAPUAHTHI KOHTPOJIBHBIX padoT K KypcaMm (u3u-
ku 10 u 11 knaccoB, pazpaborannsie B popmate EI'D u B kitaccuueckom gopMare u uc-
MOJIb3yeMble aBTOpaMu Tpu  O0yueHHHu ydamuxcs. Kaxaplii y4duTenb MOXKET
BOCIIOJIB30BAThCSl BapHAHTAMH, B3STHIMH W3 JPYTUX TMOCOOWN WIIM COCTABJICHHBIMU
CaMUM yYUTETIEM.

KonTposabHas padora no reMe «3aKoHbI NOCTOSIHHOTO TOKa» B ¢opmate EI'D
(10 kmacc)

BapuanTt 1

1. Ha pucynke n300paxéH rpadk 3aBUCIMOCTH CHJIbI TOKA B TIPOBOIHHUKE
OT HaIpPsDKEHUS MEXKIy ero KoHiamu. OnpenenanTe, 4eMy paBHO COITPOTUBIICHUE
IIPOBOTHUKA.

I, MA A

N oA Oh

| >
0 A
U,B
I'pa¢guk 3aBUCHMOCTH CHJIBI TOKA B IIPOBOAHUKE OT HANIPS/KECHUS MEKIY €ro
KOHLIAMH

OrtBer: Owm.

2. Ha pucyHke 2 npuBejieHa cxeMa 3JIEKTPUUECKOM e, COCTOSIIAs U3 UCTOUYHUKA
TOKa, IBYX PE3UCTOPOB U JABYX UJI€ATbHBIX BOILTMETPOB. [lokazanue neporo
BosibTMeTpa cocTanisieT 100 B. Onpenenute nokazanue BTOPOro BOJbTMETPA.
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ot

CxeMa 3JIEeKTPUYECKOM 1enu

OrtBer: B.

3. B cxeme anekTpruueckoi nenu, n300paxEéHHON Ha pUCYHKE 3, UcaTbHbIN
BOJIbTMETP TMOKa3biBaeT Hanpsbkenue U = 2 B. BHyTpeHHee conpoTHBIEHHE HCTOYHUKA
Toka I' = 1 OM, conpoTtuBieHus peauctopoB R1 =2 Om u R2 = 2 Om. Onpenenure D/1C
UCTOYHUKA.

L

CxeMa 3JIeKTPUYECKOM 1enu

OrtBer: B.

4. ConpoTUBIIEHUE KAXIOTO PE3UCTOPA B JIEKTPUUECKON LIENH, CXeMa KOTOPOM
nokasana Ha pucyske 4, paBao 100 Om. YyacTok moAKIF04EH K UCTOUHUKY
MIOCTOSIHHOT'O HaIpsDKEHUS BeiBoAamMu A u B. Hanpsokenue Ha pesuctope R4 pasuo 12
B. YUemy paBHO HanpspbkeHne UAB Mexay BbIBOJAaMU LEU?

CxeMa 3JIEeKTPUYECKOM 1enu

OrtBerT: B.

5. Ha pucysnke 5 npencraBieHa BoJIbTaMIIEpHas XapakTepucTuka pesuctopa. Kakoe
KOJIMYECTBO TEIUIOTHI BbaenuTcs 3a 10 ¢ Ha 3TOM pe3ucTope, €Ciu €ro MOAKIIOUYUTh K
UCTOYHUKY HarpspkeHus 2 B?
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BoabTamMnepHasi XapaKTepUCTHKA pe3ucTopa

Ortger: JIK.

6. Pesuctop conporuBnenuem 2 OM NOAKIIOYEH K HICTOYHUKY TTOCTOSTHHOTO
HanpspkeHus. [lapannenbHo 3ToMy pe3ucTopy MOAKIIOYHINA JPYTOl PE3UCTOP
conpotuBieHueM 4 Om. Bo ckoJibKO pa3 Mpu 3TOM U3MEHUIACH MOLIIHOCT,
BBIJICIIAIONIASICS HA YYACTKE LIETH, KOTOPBIA COCTOUT U3 PE3UCTOPOB?

OTBeT:

7. Kak u3meHsITcs moka3aHus BOJIBTMETpA U ammiepMeTpa (puc. 6), eciu Touku a u b
COEIMHUTDH MPOBOJHUKOM, COITPOTUBIIEHUE KOTOPOT'O PABHO HYJIIO?

V)
V)
R R
=
a
O
R b R
1 8 |
| S | | I |

Cxema 3J1eKTPHYECKOM Lenu

JInst Kaxk0M BEIMYUHBI OIIPEAETUTE COOTBETCTBYIOIUM XapAKTEP N3MEHEHHS:
1) yBenmuuurcs
2) YMEHBIIUTCS
3) HEe UBMEHHUTCS

3anuiure B TaONUILy BIOpaHHbBIE HUMPHI 15 KaXKI0M PU3NUECKON BETUUMHBI.
[{udpel B 0TBETE MOTYT MOBTOPSITHCS.

Cvna ToKa | Hanps»eHnue U

8.K ncrounuky Toka noacoeguHEH pe3uctop conporuBieHueM R. Kak u3mensrces
O/1C, HanpsikeHue Ha KJIEMMax UCTOYHUKA TOKa UBHEIIH U HaNpsKEHUE BHYTPH
UCTOYHMKA TOKa UBHYTp, €CIIM MOCIEA0BATENBHO K PE3UCTOPY CONMPOTUBIEHUEM R
BKJIIOUMTH €IIE OJIMH TAKOU K€ pe3ucTop?

JIns Ka)Ka0M BEJIMYUHBI OIIPEAEIUTE COOTBETCTBYIOIIUN XapaKTep U3MEHEHHUS:

1) yBenuuurcs
2) YMEHBIIUTCS
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3) HEe U3MEHUTCS

3anumute B TaOIHITy BRIOpaHHBIC ITUMPHI IS KKI0W PU3NUECKON BETUIMHBI.
[{udpel B OTBETE MOTYT MMOBTOPSITHCSL.

24C HanpaxeHue UsHewH HanpaxeHue UsHymp

9. Pe3ucTopsl moo4epéaHO MOIKIIOYAIOT K HICTOYHUKY TTOCTOSTHHOT'O TOKA.
ConpoTHUBIICHHS PE3UCTOPOB PaBHBI COOTBETCTBEHHO 3 U 12 OM. MOIIIHOCTH TOKa B
pe3ncTopax oJMHaKOBa. YeMy paBHO BHYTPEHHEE CONMPOTUBICHUE UCTOYHUKA TOKA?

OTBerT: Owm.

10. Ilpu mpoBeaeHNM 1a00PaTOPHON PAOOTHI yHAIIHIACS COOPAIT AIEKTPHUUECKYIO 1IeTTh
1o cxeme, n300pakéHHou Ha pucynke 7. Conporunenus pe3uctopoB R1 u R2 paBHb
20 u 150 Om cootBetrcTBeHHO. ConpoTuBieHue BoapTMeTpa paBHo 10 kOmMm, a
amnepmerpa — 0,4 Om. DJIC ucrounuka paBHa 36 B, ero BHyTpeHHEe COMPOTHUBIICHUE
cocrasisieT 1 Om.

T

)

CxeMa 3JIeKTpHYEeCKOH LenH, COOPAHHOM YYallUMCH

Ha pucynke n3o00pakeHbl mKajibl IpuOOPOB € MOKa3aHUSMHU, KOTOPBIE MOTYYUIT y4a-
muiics. VicpaBHbl 11 puOOPHI WIH K€ KaKON-TO U3 HUX AT HEBEPHBIC TTOKA3AHUS?

11. Pe3suctopsl conporusiaeHusmMu 100 u 200 OM coennHuy napauiebHO |
MOJKJIFOYHIIA K HUM TOCJIEA0BATENbHO €€ OUH pe3ucTop conpoTuieHueM 50 Om.
[TomyuyuBHIyrOCS 1EMOYKY PE3UCTOPOB MPUCOSAMHIIIH K O6arapeiike. Hapucyiite cxemy
JTAHHOM SJIEKTPUYECKOM 1enu. B kakoM U3 pe3ucTopoB BhIACIAETCS OO0JIbIIE BCETO
KOJIMYECTBA TEIIOTHI? BO CKOJIBKO pa3 pa3nuyaroTcs TEIIOBbIE MOIIIHOCTH B
pesuctopax conporuBiacHusaMu 50 1 200 Om?

OTtBeT:

OTBETHI:

1 2 3 4 5 6 7 8 9
2 80 5 36 80 1,5 33 312 6

Kpurepun oneHuBanus:
3aganus Ne 1—6 onenuBarorcst B 1 0ami, 3aganus Ne 7—9 — B 2 Oauia, a 3ajaHus

Ne 10, 11 — B 3 Gama.
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Uroro 3a paboty: 18 6anos.

OueHkKa «2» «3» «4» «5»
dnana3oH 0-7 8-11 12-15 16-18
6annoH
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